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EXECUTIVE SUMMARY 
 
The City of St. Charles Long Range Pavement Preservation Plan is the first step in implementing a 
proactive pavement management strategy that identifies the optimal pavement preservation investment 
locations and treatments to maintain the overall transportation network at the highest possible level 
with a constrained budget.  The goal of this effort is to maintain the highest performance standards while 
reducing the overall long-ǘŜǊƳ Ŏƻǎǘǎ ƻŦ ƳŀƴŀƎƛƴƎ ǘƘŜ /ƛǘȅΩǎ ǎǘǊŜŜǘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǇǊƻƎǊŀƳΦ 

¢ƘŜ /ƛǘȅ ƻŦ {ǘΦ /ƘŀǊƭŜǎ ŀƴŘ ǘƘŜ ŦƻǳǊ ƻǘƘŜǊ ƳŀƧƻǊ ŎƛǘƛŜǎ ƛƴ {ǘΦ /ƘŀǊƭŜǎ /ƻǳƴǘȅ όhΩCŀƭƭƻƴΣ {ǘΦ teters, Lake St. 
Louis and Wentzville) applied for and received County Road Board funding for the collection and rating of 
pavement conditions.  In the fall of 2013 the City of St. Charles contracted with Transmap Corporation 
from Upper Arlington, OH to collect, rate, and project the pavement conditions throughout the City, and 
the four partner municipalities within St. Charles County.  ¢ƘŜ /ƛǘȅΩǎ ǎƘŀǊŜ ƻŦ ǘƘŜ ƻǾŜǊŀƭƭ ǇǊƻƧŜŎǘ Ŏƻǎǘ ǿŀǎ 
approximately $24,000 of the overall cost of $480,000 providing the City with a large benefit for the 
investment level required for the shared project costs.  Since implementation, St. Charles County 
Highway Department has also retained Transmap to perform similar services.  By engaging all of the area 
stakeholders in this project the overall County and participating municipalities benefit from standardized 
pavement ratings. The result being that a score in one municipality is defined in the same manner and is 
identical to scores throughout the rest of the County.  The pavement management system selected for 
this project was Micropaver.  Micropaver is the APWA recommended pavement software and is 
recognized throughout the industry.  In addition to Micropaver Pavement Condition Index (PCI) scores, 
the pavement condition was collected for rutting, and the International Roughness Index (IRI).  These 
measures provide additional insight into the overall smoothness and ride of the pavement and can either 
correlate closely or disparately from the PCI which measures the structure of the pavement. By 
comparing these measures one can either confirm that the pavement is structurally damaged and does 
not ride smoothly, or can determine that a pavement does not ride smoothly but is not structurally 
degraded.   

The City currently maintains pavement within a structured system that separates funding based on 
functional class.  Arterials and Collectors are maintained and improved though CIP (Capital Improvement 
Program) Projects that the City routinely seeks outside (Federal and County Road Board) funding to 
complete.  This allows the City to get approximately $5 worth of improvements for every $1 in City funds 
invested on these routes.  Alternatively alleys and local streets are not able to compete for outside 
funding and improvements must be addressed solely through City funding sources.  The investment in 
the local and alley networks is additionally programmed and implemented by pavement type and City 
ƴŜƛƎƘōƻǊƘƻƻŘ άȊƻƴŜǎέ.  Neighborhood zones were developed as a way to identify work areas for 
pavement maintenance, and consist of neighborhoods and blocks of streets that are within a 
predetermined confined area.  The zone identifies the boundaries for the work that is done together, this 
implementation strategy cuts dƻǿƴ ƻƴ ǘƘŜ ǎŜƭŜŎǘŜŘ ŎƻƴǘǊŀŎǘƻǊΩǎ ƳƻōƛƭƛȊŀǘƛƻƴ Ŏƻǎǘ ōȅ ƭƛƳƛǘƛƴƎ 
improvements to areas where the contractor can setup and complete work nearby without multiple 
relocations of equipment and resources.  The zone approach will be employed in the administration of 
the contracted street maintenance programs for concrete and asphalt streets.  In addition to this work 
the Street Division maintains lists of priority projects in accordance with the Street Maintenance Policies 
and Procedures.  The policy breaks repair locations into high, medium and low priority and is derived 
through a complaint driven process.  The Street Division works to address complaints that fall within the 
high category in a reactive manner while the role of the contracted street maintenance program is to 
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proactively apply pavement maintenance to the streets that are predicted to benefit from the 
maintenance to the greatest extent.  When repairs identified by the Street Division fall within the 
medium and low category and are also within the zones identified by the contracted street maintenance 
programs the contracted street maintenance program will repair these locations with the annual project.  
This approach allows the City to be both reactive to customer complaints and proactive in managing the 
overall health of the pavement network.     

Pavement preservation treatment practices were reviewed during the implementation of the pavement 
condition inventory and rating project to determine if additional treatment types could provide benefits 
for increased pavement life at the same investment level.  Traditionally the City has performed two 
pavement preservation treatments on asphalt (crack sealing and 2 inch mill and overlay) and two 
treatments on concrete streets (crack sealing and selective slab replacement) in addition to the complete 
reconstruction of pavement that has degraded past the point of repair.  As a result of this project the City 
will implement the use of micro-surfacing on asphalt pavements to provide an additional treatment 
between crack sealing and a full 2 inch mill and overlay.  This will provide additional value by extending 
the pavement life of asphalt sections that do not yet fall into the full 2 inch mill and overlay condition. 

¢ƘŜ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ǊŀǘƛƴƎ ƻŦ ǘƘŜ /ƛǘȅΩǎ ǇŀǾŜƳŜƴǘ by Transmap determined that the average Pavement 
Condition Index (PCI) for the City of St. Charles is 84.81 on a 100 scale.  This data is further broken down 
ƛƴǘƻ ŀƴ ŀǾŜǊŀƎŜ ǎŎƻǊŜ ƻŦ туΦфр ŦƻǊ ŀǎǇƘŀƭǘ ǇŀǾŜƳŜƴǘǎ ŀƴŘ флΦлф ŦƻǊ ŎƻƴŎǊŜǘŜ ǇŀǾŜƳŜƴǘǎΦ  ¢ƘŜ /ƛǘȅΩǎ 
overall network average was 4th out of the 5 participating municipalities with only Lake St. Louis trailing 
the City of St. Charles, however 84.81 represents a score that would nationally be viewed as excellent.  
Based on the individual network scores and the Micropaver pavement condition prediction modeling tool 
several work plans were developed to illustrate the relationship between applied funding and future 
pavement condition.  Several scenarios were developed to answer the most common questions related 
to pavement management including;  

¶ How much would it cost to fix everything? 

¶ How much would it cost to maintain the current condition?  

¶ What happens to road conditions if the City maintains the current funding level?              

The results were presented to the City Council in February 2015 for their consideration and direction on 
how to proceed.  Council directed staff to maintain the current funding levels of approximately $1 million 
annually on concrete and $1 million annually on asphalt pavement maintenance.  Council directed staff 
to increase the sidewalk repair amount to $300,000 annually.  These are the sidewalks that fall within 
Tier 2 of the Long Range Sidewalk Plan that are to be completed in conjunction with the annual 
pavement projects.  The schedule of zones to be completed within the 5 year plan generated in this plan 
is subject to change from Council policy, priority and direction, annual unit cost fluctuation of repairs, and 
actual field conditions when the work is to be completed.   
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DATA COLLECTION 
 

In the fall of 2013 the City contracted with Transmap Corporation to conduct a Countywide Pavement 
Rating Project.  This project spanned the five major municipalities located within St. Charles County 
including the City of St. Charles, City of {ǘΦ tŜǘŜǊǎΣ /ƛǘȅ ƻŦ hΩCŀƭƭƻƴΣ /ƛǘȅ ƻŦ ²ŜƴǘȊǾƛƭƭŜΣ ŀƴŘ ǘƘŜ /ƛǘȅ ƻŦ [ŀƪŜ 
St. Louis.   

Prior to selecting Transmap to complete the project, Staff from each of the participating municipalities 
met to discuss the approach to the project.  Each of the municipalities were using distinctly different data 
and methods for maintaining pavement inventories.  These varying methods ranged from systems that 
rated pavement on a 1 to 10 scale to the system that was ultimately selected (MicroPAVER) which 
analyzes pavement on a 1 to 100 scale.  Ensuring that a single pavement rating system and prediction 
modeling tool was being used amongst the municipalities was key to providing equity between the 
scoring of projects for outside funding, the understanding of pavement deterioration regionally, and 
receiving a cost effective bid from potential contractors.  After collecting literature on the subject and 
discussing the pros and cons of several systems the consensus of the group was to require a rating 
system based in MicroPAVER.  MicroPAVER is a software system developed by the Corps of Engineers 
that is currently maintained and promoted by APWA.  Additional detail on the pavement scoring and 
prediction modeling in Micropaver can be found in subsequent sections of this plan.     

The first step to completing the project post selection of Transmap was to collect the available data from 
ŜŀŎƘ ƳǳƴƛŎƛǇŀƭƛǘȅ ǘƻ ŎǊŜŀǘŜ ŀ /ƻǳƴǘȅǿƛŘŜ ŎŜƴǘŜǊƭƛƴŜ ŦƛƭŜ ƻŦ ǘƘŜ ƎǊƻǳǇΩǎ ǊƻŀŘǿŀȅ ƴŜǘǿƻǊƪΦ  Each of the five 
municipalities maintains separate and varying centerline files.  Transmap took each of the centerline files 
and merged them together into a compatible format.  In doing so there were areas where gaps and 
overlaps occurred.  Transmap worked with each of the municipalities to understand how to resolve these 
ownership gaps and overlaps before collecting the data and assigning it to one of the municipalities 
inventory.  Having this basis to work from Transmap put together a work plan to collect all the data 
within the participating municipalities utilizing specialized data collection methods performed while 
driving a van (pictured below).   

  

Figure 1: Transmap Collection Van 
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The van equipped with the specialized equipment drove each of the streets within the project area in 
each direction (2 way streets).  While driving, the van captured images 360 degrees around the vehicle 
and downward approximately every 19 feet while capturing data from a downward facing laser.  The 
ƛƳŀƎŜ ōŜƭƻǿ ǎƘƻǿǎ ŀƴ ƻǳǘǇǳǘ ŦǊƻƳ ¢ǊŀƴǎƳŀǇΩǎ ŘŀǘŀΣ ŜŀŎƘ ōƭǳŜ Řƻǘ ǎƘƻǿƴ ōŜƭƻǿ ǊŜǇresents a location 
where imagery and data were collected.   

 

 

Once all the data was collected for the entire project Transmap could then proceed to creating the 
pavement networks and inspection records that would ultimately feed into MicroPAVER and form the 
basis for the current pavement condition rating. 

 

 

 

 

 

 

Figure 2: Sample Map of Data Points Collected 
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PAVEMENT RATING 
 

After the physical field data was collected the process of converting that raw data into a pavement rating 

database was initiated.  The first step in the conversion process was to have a qualified inspector review 

the video collection from the field data and input the pavement distresses into Micropaver.  Each distress 

is measured individually and is based on actual conditions of the representative samples.  From this input 

the Micropaver software calculates the overall Pavement Condition Index for the sample units by 

applying deduction factors as determined by ASTM standard D6433-09.  The sampling locations selected 

for each roadway segment were selected according to the ASTM standard and the individual sample 

locations are averaged over the segment according to the equations below. 

 
Once the PCI has been calculated for the entire pavement network it provides a relative condition of each 

street within the pavement network at a single point in time as shown in the map below.  In order to 

make better predictions about future pavement conditions additional information is considered along 

with the static pavement score to predict the likely deterioration curve for each roadway segment as 

discussed in the next section of this report. 
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Figure 3: City of St. Charles Pavement Condition Index Map 



City of St. Charles Long Range Pavement Preservation Plan 

9  

 

In addition to the PCI data calculated by the MicroPAVER software, Transmap provided International 
Roughness Index (IRI) data and Rutting data for the roadway network collected by the ground facing laser 
data collection.  IRI data is a measure of the smoothness of a roadway and does not necessarily correlate 
to distress but can be helpful in confirming PCI data.  IRI data is used by many state DOTs on major 
roadways since smoothness plays a large role in public perception and drivability of high speed roadways.  
Rutting data was collected using the same ground facing laser.  Rutting is a measure of localized 
depression in asphalt roadways.  Rutting data only applies to asphalt streets and therefore the rutting 
scores on concrete streets are shown as very high in the following map.  Rutting is considered as part of 
the overall scoring that is computed for asphalt roadways in MicroPAVER.  All three pavement condition 
results from the study were delivered to the City in both the MicroPAVER database and in GIS shapefile 
format.  In addition a shapefile demonstrating the pavement sample areas was delivered to the City.  This 
shapefile will be utilized to conduct field investigations to confirm deterioration curves in the future, or 
provide the basis for reevaluation of the same data in the future.  Resampling the same sample areas in 
the future creates the basis for the deterioration modeling.  As additional data points are added in the 
future, more realistic deterioration curves will be formed for the existing roadway network.  These 
refined curves will provide greater confidence in the future pavement condition projections.      

 

Figure 4: Sample Areas used for Micropaver Analysis  
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Figure 5: City of St. Charles International Roughness Index Data  



City of St. Charles Long Range Pavement Preservation Plan 

11  

 

 
Figure 6: City of St. Charles Rutting Depth Data  
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FUTURE PAVEMENT CONDITION PREDICTION MODELING 
 

While static pavement condition information can tell the condition of the pavement at a single point in 
time, it cannot tell how the pavement will continue to degrade going into the future.  The dynamics of 
the pavement degradation curve are based on many factors including the age of the pavement, the 
traffic volume, the thickness of the pavement, the condition of the base and subbase, the pavement 
drainage conditions, weather, etc.  These factors are grouped in MicroPAVER into families, or roads with 
similar characteristics.  These roads are then compared to one another and plotted on a graph with a 
best fit curve to predict the future pavement condition of a roadway (see example below).   

 

 

Where each pavement section falls within the deterioration curve will determine the appropriate 
treatment to preserve the life of the pavement.  Pavement treatments have varying costs and varying 
benefits.     

Figure 7: Standard Pavement Deterioration Curves 
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In general pavements that are in good condition cost less money to keep in good condition than 
improving the worst pavements to good condition.  The goal of this predictive modeling analysis is to 
provide the appropriate pavement preservation treatment at the appropriate time in order to maintain 
the systemwide condition for the lowest possible cost.   

 

 

This approach to pavement maintenance in the long run will provide the highest possible pavement 
condition for the lowest investment.  However in implementing this strategy there is a definitive public 
perception that the worst roads should be addressed first, and that some favoritism is being afforded to 
those roads in better condition that are receiving treatment.  It is important to educate the public on the 
way pavement degrades and the goal of a strategic approach to address pavements at critical times in 

Figure 8: Pavement Treatment Options for each PCI Range 

Figure 9: Asphalt Preservation Treatment Toolbox Cost for Repair Type 
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their degradation curve.   In addition the neighborhood approach clusters pavement rehabilitation 
projects into distinct areas of work that save the contractor mobilization costs of transporting and setting 
up equipment for completing the pavement rehabilitation.  The following section will detail how this 
output is then utilized to make a strategic plan for which roads are addressed.         
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PROJECT PLANNING AND BUDGETING 
 
Upon completion of the future pavement conditions modeling the results were ranked for various budget 
scenarios.  Three budget scenarios were presented to the Street Committee and Council in February 2015 
to illustrate the effect of differing levels of investment in the pavement network.  The first scenario 
illustrated the cost required to fix all the current pavement defects, the second scenario illustrated the 
cost to maintain the current pavement condition average in the City, and the last scenario illustrated 
what the future pavement conditions will look like with the existing funding levels.   The following figures 
illustrate the prioritized plan for these options.     

   

 

Asphalt Roads: Fix Everything  


